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*s hit f£ 7- q -fe j/ ir <t (75 frl T* * 7- - *s V ^ $ ft * f£ & f- ~f 

fgy^rA (TMS) fc*5^-C\ ^^.x.— *?k % 
(SMP) 4>ft< tfc lO^f-^ • ^ 

JM«Q^ : (page.LSN) tfffl 9 

^T<bft, BfTf£p a g e_LSNisa&iE^— ^JblClfiSS 
£ft, (a) WlE^yy .-t-^iWSffKO^ttWDiT 

• (ICBU_LSN) <!:, -eft^ftSJ 

# Y 7*»f££ tt&:?tt f£E»fc«aE $ ft r t , 

H*flasMP±o«»<z>ttjatry h (icb) 
*6*H-aa»£, (b) UfflicBu.LSNmtt 

KStfcU ^20^^a^. ->-^y^§^ (ICR 

F L S N) £Srj£U *>*zA • p ? u ?ft\Z5$t I C 

RF_LSN*fEfiW5Ifc»^ (c) ffFfSSMP^cO 

<5-<— v^-fey hta»U SU^X-fey h^ftfcf-^ 

■ty h^y-try hrs©pg<b, (d) sb (c) 

$fty-fe-y h^ft^-^y-try h<£>£-<— *J%mz.7y<?- 

U yyfMtsr tic J; 9. *#s£3«0> 

i cB<©fcfflucBS«fc<-*-'< 

fliTfS I C B U_L S N£^end_of_log L S N^iStcS: 

(f) S-i-VftjEtaS&T, Sffipag 
e_LSNjS3Biri£I CBU_LSN<£9 t>/hS^*&(- 
ffilESMPI*lU:*ttfc: I CB*REU &29:£1ttif££ R E 
DO_on 1 yn^. KCiot^n^Cte 

ft-*- ssri t z^tfz t 1 1- zxm* 

[»*1S2] miE7T^/'rt<o«-<— vie. ffi<z5«m* 

sSMKDgfg (e) fCfc2>end_of_log LSNlC-fcy 

(g) t^uc^— *&ifite.7T'(Mca— 

<tICRF_LSNimti 
©|5g<t, (h) MtZi/x^J* • o^roiy h y £ 



(2) $$BS¥6 - 3 3 2 7 7 8 

2 

ict$or^7t^^^h.-&x^^-5©Pi<b, ( i ) 

o r ^- v^S r ib (c «fc o -ChuIS 7 z A^Ie) 
tSU ^— v^rutx-^ • -fey h£r* aiFlEI CRF_ 

[H*«3] iBriED^rt»ce»$ftfcttfpas, redo 

/UNDO^>r^t)WiREDO_on I yn^- U 
t5ICBU_LSN»5, REDO_onlyo^ 

s^iE^o^-vfcoy ^ h^r^^L, i!fria^ri£<o»as 

is. (a') I CBU_LSN£rft;*:f£lcs3:^U ft IE 

(b') mif£ I CBU_LSN^ft^fl^L, I 
CRF_LSN<DW.&Tg$li-Z>&Vgt. (c') BtjfeS 

MPrtro i cB^tsiiiao-cr-^^^ 

$715-=-^^ K&ttSU S'JcOJf5X"fei' h^ft?t 
X«$fty-fey K^ftfcf-r-fey VSrdSlc 

{SB*ig5] n^t, 7-a-feyihi:, ffi*$ftfc^— ^ 
^mII2ra^y^tcor«nx^^-> f >'^^ft^i£^^' 

^V^t^A (TMS) fd&^Ts ft!E^Tsgnc-<— VO 
^_ ^ ^ r _^ ^ 5 &<DXm X- &> o 

40 ^-^jSlcJM-SS-ftEisiWffici^tlEftSft. B- 
Mga^. >— -7- V^^^- (page.LSN) AS*! 9 ^ 
"Cibft, Btl^-VLSN^HnfE^-^itClE^^ft, 
(a) (1) —yf'-^-'Sk. 'Js^< t h 1 

VA^jESftfcA^i: 5 A^^i"*^— 9 ' ^~—^\^ 
Ba+SttiR^y H ( I CB) '>^< Hl^ 

t*— ^-«-^fPJ»7'a y^ (DBCB) ^r^t^ 
ttiL, (2) fl5SEDBCBrt<7>^lWffi-Jg<OLSN (I 
50 CBU LSN) fcfc^ffllCjS^ftfcSSU m2«0^ 



3 

^I<D LSN (ICRF_LSN) £^end_of_log LS 
rttwWfil CRF_LSN*S£»U (3) ftfe&^K 
<D I CBtUt? ht5:i(aoi:#SMP(COV^X 

(b) (1) *SMPfco^T, gfg (a) (3) T'sa 
S'J^tLTt^y^— ^ --<-^7^ft, y y^r 

A¥BfcU (2) fltTffiDBCBib-iC^BE— * • ^-v 7 
rt^Btrla I CBU_L S N£r^.end_of_log L S NillC 
MffU (3) ftM^^Stiliiciot, sulS 

Cc) ^ttlEtCJSX-C. jfflfEp a g e_LSN# 

SfTISi c b u_l s Ni 9 t/h$^^f;^-^rt 

'ffS^T'A (TMS) teJoloT* ^j/^* • 
M^-^ (SMP) <t, 4>fc< i 1 o^r- * ■ 
— v> t Sr^H" 5 &IE ^IW^— V s (75 7 t -f T — ts 4 

#0a^ • v-^V^tf ( p a g e LSN) jflSffl 9 

StrfciV mjf£p a g e_LSNd5H<ll5'<— v^-fESS 
3*1* (a) H*f£^ s/ y ^-^lO^a^ 
. * ^ (ICBU_LSN) -tft-eft# 

^f^^Ttfi^^f^U^^^IE^ix^- i^^T. flu 
fESMPicD^MiRtr^ h (ICB) b*±&\*m 
W-t-SSkBt. (b) SMEI CBU_LSN*ft^tttw 
S£U ^2(0^6*10^ - V— ^ry^ (ICRF 
_LSN) £S:£U SME^z^^S-^a 

-<yu»#T— * 3 e-<7}&a£^-t-^-< k. 

end_of.log LSNl:a£SJlfcICRF_LSNtt 
3"tf\ *>*t=-A • *7*o>rrtfc:SaffiI CRF_LSN$ 

Hfti-aafiift. (c) msasMPrtwiffifs i cb^ 

Si" £ d k \z. J: o T T — # £ n S v^-tr 5/ 

Ftaa»i, (d) spg. (c) -cjfeasny-fey s£ 



(3) #0i!¥6 - 3 3 2 7 7 8 

4 

^TK^ttft^SSfrfsafili:, (e) b1I2ICBU_ 
L SN£^.end_of_log LSNfitgjIU StICBU 

(f) ^fiEEtCftt-C, fl^lEp a g e_LSN2ii 

Huf£ I CBU_LSNJl9 fc/bS^^KffiffiSMPrt 
(C*tJSl CBtS^U ^M^REDO_on 1 

(g) o/t5; ^^utcr-^^mrte^r-YA-^ 

«P»rU B^V^A - a ^rt 

i^-^/fT 1 ^) £ I CRF„LSNi^g 

(i) ffttz&&y^*TJ*ft<Dn&7T'<A'&mmx 

^— v?*-^- o r ^— v^i" 5 w <b «t o r BUfE 7 r W 
R F L S N* 9 ^^^V^^fc^i^UV^L SNttti 

[0 0 0 1] 

(TMS) tC^T. ^iE-HlHg^-^^Z-r^^T 

- ^7 ~f®$t1r Z ft *> co^& \c B3-T 4 „ 

[0 0 0 2] 

[0003] s 7 >-if ^ -> 3 vffa-^T" a<osjss^ 

TMSli- fftfc:, CPUi, ISIE^im^^— z s<r>T— 9 

i z r ^ -tr ^ u ^en ^ iE«£g K £ c p u <a r«s r- «& is-f- a it 

50 ^^^{i^^^^ixa. i-feto*>. h7^'>^i 
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5 

[0 0 0 4] n^. ^-^OTMS-CH, ^— v>fC*H- 
fcT^T^Htt. REDOUa-Kftit/UNDO^ 

= — K^-cn^s^ii^nSo tomfta^rx. DA 

ZX\ REDO Un — K^^liUNDO Un — K g 
3CH*^fi«ElESix^— v^^D AS Df£tg& 

liREDO-*-2>7t£>[C, &5^f4^Tj&*-CiIfifL-C^ 

Oi-a££>l-<£#£*,£ 0 
[0 0 0 5] TMSfl, #h7^tWayii, BEG 
INT'^f^T't, COMM IT7V ^TSy-Zftn 

ABORTmf^/, fc'i:{/END7'U 

'BEGIN ops, ops, . . , ops COMMIT/ABORT . . END* 
[0 0 0 6] x#&m&'simtj:i/xTJ*tt:i:-C 

bo^iliA^ t^^o J;?!:, IS^^ h7^tV->3 vis 

£3SfrU h^Vif^v-a^^^-^iE^T (END) 
Kte+M^C (COMMIT/ABORT) K8I 

wi4rS5fci-5 0 fcL-t^-CfctfJUi. jE«"»T (EN 
P) Sfctt— Jtt£*fflj£ (COMMITStttABOR 
T) Ufc h 7 ^fV "> a y li R E D O ^ il5 (C 

OMM I fchfcAB O RT£rl3 trWal^T'E NDtOiE 

[0 00 7] [=IK»fp*agfTi-5>ta!>fcl± % ^lE$iX7t 

S^#MS<Oa^ ■ >— ^r>-^#^ (LSN) 

n ^[C^^iA^n.^ REDO/UNDOl^^- Kf^— 

[0 0 0 8] ine>OJStta5S¥ai/£3llfi«tt, *E»fflF 
15 0 4 3 8 6 6^, *S£tfWi4 5 0 7 7 5 1 -SHSlfflS 



(4) &Bfl?6 - 3 3 2 7 7 8 
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[0 0 0 9] Ttm&tt m 5 0 4 3 8 6 6 ^MfllSStt:, T 

V'ht&S&U n^O^^<^*EiBi-5fc*»-[2]«7* 

[0 0 10] ^i^g4 5 0 7 7 5 1 ^WiSStt, 1*1 
10 J8,£ (BEG IN, COMM IT. ABORT) 0$g£ 

(REDO/UNDO) «katCj:o-C^<i/7rOfi?r<7)^ 
[0011] 7-^7^7'^ 

[0 0 12] I BUT • x-f^jz a — v?^ * 7" 

A-TV, No. 25, pp. 3730 — 3732 (19 
82^1 2 3&ft) IC^f|£0^7^(Crus){tll<7?sgi5:"Inc 
remental Database Log Image Copy'lis ^.-^ — ^ • 
30 j/7*-^-i;(SMP) <t£tttt£n7t^i£^tfcSttSi£ 

t*^i-ttiatry h im&avtlSL&itx y t (icb) 

* ^-y^iii;^^-^ • ^ v7 ■ ^—i/tpX' I C B 

i cB^i-ctcir^ hsn-cv^ta^-tt (ft^^O^^ 

40 fifj^P^^^IE^^-r) % SMP<D I CB^r^3E-t'57t 
^lC<5Tt,ff^h,^t,\ I C B i^t^g< 

[0 0 13] IBMB3^f-^^">^f^DB2 
50 h LfciS&tc^f^iT,** ^riii> D A S DSi^6bf£ 
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ScDT\ ri^'O co^-— K ■ 3^M:/x5. 

[0 0 14] 

[0015] ^Mwittll, T-?y*r— 9 s* 

%f?&&5tft£^B f * S J' hTMSP** 

■C«jE"=T afefc^— i?£Of-^ * £ 7" — * *f 

[0 0 16] ^^£<btcf&cD@&tjhi, ^lE^IaS^ 

— i?©/- ;*^cOT^ir*£^^Tl-SSS&a^ • 

[0017] 

^J^i^So mtt. ^ ■ ^-y7 - v? (SM 

p) , ^sESf^jaK-y h ( i cb) , -.y^- 

v?s (DBCB) , er^\ 2 

ItSScOLSN (I CBU LSNi I CRF LS 

N) . *5it^*>^r-A • o^£^tfo SM Pf±£-^ 

— ^ * i^cH-J-S I CBm, ^s^* * v'li 
7^— ^^i— I CBU_L SN£f&faU DB 
C B JiMfE^t© I C B U_L S N^U, V* 
•ri* ■ n^ttf*— ^^<— ^icga-fS I C R F L S 

[0018] ^smpii, 
0^5— 5?as3S»fSiifc3S»i*p*»«r*i-ttiaK'y h (ic 

b) *^tr, lawf-^ • ^icea-f swa-ctfca 

«ri6RWfi. I CBtt, tt^ftf^ASSeft^itfcft-Cft^ 
■c--a— s?iS|R^$iiS«F(cy -fey h£ns* r^** . 

[0 0 19] DBCBI3:„ 7 s — 9^ — P-t^zt — 

S 0 ^7tr rifi, 2 o<7) L S NCD ? h<D—?j (I CBU 
_LSN) <Dft#><T) IsTtfis f- y T? i> So glOLSN 
l±, hMfrLSNj (ICBU_L 

SN) tmitLZo I&20LS Ntt, r-o-^^m 
^f^jo— A^L S Nj (ICRF_LSN) <b^iTixS« 

[00 20] I C B U L S N03fl[l£<fc 9 % SMPrt© 

Hix^df-^x — * • ^(cBfl-fS I CB^rirj/ 

K5iT,fcCfc<D, end_of_logL S NKs&^cF^S. 



(5) ^§3^6 - 3 3 2 7 7 8 

8 

[0 0 2 1 ] i CRF_LSNH ft^i^^-i 
-^Mt5fc*i^REDO (REDOftfc) L/^tt 

[0 0 2 2] #«W«)*fefCj:9, ICBU_LSN£ 

[0 0 2 3] %\ &mX'\*. I C B U L S Ntf&Xm 

STSKfcfrGlcr — A-LSN (ICRF_LSN) t^—'S 

oatr— - -fey h<ojBiiriSfltffi$ii5 0 wa^SWx 

[0 0 2 4] ^2®Ri-CH. 3 tT- * ir j/ K=p(7X— 
£&^UA:^-C*, I CBU_L SN^mend_of_log L 

So 

[0 0 2 5] 
tH2£#J] 

*3S9!Mu ^rA^^CPUii, I BM^MVSt 
-<U— Y • ->^T L A^^'i-S I BM/3 6 0^7t 
I BM/3 7 0-Ci8/&£n*LC PU#'{'7<Dm& t PV 
fr^lC^ffV-Z 5„ I BM/3 6 0»fiJc«5C PUtt, 
*S»f!F3g3 4 0 0 3 7 1 ^lC-h^lC|£^^n-CV>So 

*E»^4 2 0 7 6 0 9#W)SBS^Cl^tt^i^rv^5. 

[0 0 2 6] ^7t, MVS^U-f^ >^ • ->^^^ 
tt, I BMfJ^GC 2 8 - 1 1 5 0, 'MVS/Extended 
Architecture System Programming Library :System Mac 
rosand Facilities', Vol. 1 KiE^£3X"C^So u—fr 
- ny^^^, ^ii^.^fcH^-^fCiSifT'V^^ 

40 SAf^nST-^^>3o 
[0 0 2 7] 

^WO^SW^ftf^^aM-^SlCH, TMSJJ5, 0ff-^ 

y ^— ur^^ixsr t^ie^nAiv^ :o 
9 8 1 4 5■^^c^«$^^■cv^sJ:?<cDB 2^6a^f r 

[0 0 2 8] ^r^U'— x-r >^ • y^rAlt l ^ 
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60 

(0 0 2 9] r.r-C@l £#J£-$-5£. TMSiif-^ 

^■rnir^l 2f4, ^<Dn^ft^^(D hy^f^iya 

— 3 >- • /n^7itfej:^, :7"n-fe;* 1 2 tC«to-C 

fA-rn^AH (DBMS) ^Atib^l (I/O) 
-7-— Xx&ffoJ-^ls— T-O-y • v^^A 1 6 i^-^" 
LXv ^^<— j* 1 3 ^r^ir^i-^) ^i^x^i, 

7 s — ^ ■ /<j/77 • 7*-M 814, DASDKffit&Sft 

*!/jl»?>DBMS 1 4(Cfl9STfcft5. s^DBMS 
1 4 (Ctt, ->7fA • d^2 1 ffiCOQ ^ • 1/3 — K(7?IE 

[0030] DBMS 1 4li, l/3-r-7^-^2 
2. /<y77 • -7^ — 2 3, n ^ • 2 
4. ^-y 2 5, ^iMffftv^-v f +2 6 

[0 0 3 1 ] U3- K • v*-y 2 2(4, x— ^-<— 

J:ot, h 7 y tV '> 3 y ^175 W 3 - K • 1/^1/07 iJ' 

A * 3.— J- 4 l J T^^iD^—i? - U-^A-COT i7 ir^. 
W$ii5o /<^77 v>Yf4, ^-4— 7 

13^^77 • 7—;i< 1 ScoPBlT-^-^^^-r^o 
7 7?' — ^-yf4, ^^77 * 7"— /U 1 8 ^(DfijS^ 

l*fcftT^3£fci4teiE3nT^a^— ^K#^5SJH 

S^iitfo i?-y 2 5(4, h^Vif^v-a^- 

6tto^ • x — 0£t> Lt° i/^*l?Sfit* So 

[0 0 3 2] ^T-EI2££gai-5£:, *f-=.y 9 % s 

v^(4, UNDOt5£-^^)5 h7yf^'>3y<bR 



(6) ^#53^6 - 3 3 2 7 7 8 
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[ 0 0 3 3 ] ^ 7^'>3 >-(*, 50(0^7^^ 

*3 0 1o|c^£i]£in,5 0 ?t £xJ4, ^^7 , Ti^h 7 >' 
7T2<D h^ls-Ffi/a VI4, ^Tci9 

ft. ft&fcl, ^^7*T5©F7yf^->3VH W«1T 

^*>3 >-T2^3i:a : T4t4REDO^JS$iX, h7yf 
^Va >T 33o£XfT 5 (4UNDO£&$ft,5o 
[0 0 3 4] Sta^-*— v^tt, 2<xoy 7 N£#Sfj^- 
5 0 UNDO y 7 M4&27J, s'^tKY >- h • t/3 — 
Kt: M h $ Tit t^t<D h 7 3 y — 

20 ^REDOMhfift^T'fci, B^^-^H, 

^tio i^^w 7 ^t*^ y 3 

E37*£> BEG I N ^yfVVa ^ * I'a — KtJLotf 

^^h7yfV->3y^uNDoy^M^px 
5o mm^. 0«v^-v?+ is^^co h 7 y •> 3 y 

lcHi"5COMM I T^ = — K£jLottfc$-S-f±, -?r<D 
K 7 >"^V ■yay^UNDOy^l'i^REDOy^h 

KIM". 

[0 0 3 5] (sl^?^- v?-y(4, a^fcHS^rpJicftfE 
30 L-Ct^tOh^ytV-yBy^S^ffL, ^fSll^S)] 
f^utuNDoy 7 h^<D ^yfV-ya V£r$t9rB 

-to 

[0 0 3 6] 

Mb. (jK-B^eifi) ICB^rirs'htSfc^h^y 
40 x— ^ * 7^5S^(iOV^-C5fi^5 0 ^3^, -T-^^ 
y^^iSES$^4&S(-oi,>T«StW+5« ^4tC DB 

xa • k 7 >t- 4 ^ v/ a y^-y^fA^^^o^s 

[0 0 3 7] X— ^ * ^©7" ^^it 
50 ^0^<75g^jr*f4, X— ^ • 7}4x-^ • v 5 ^ 
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14. Sig9:t£ft^££^-£fc*lc, -r-? • * 

. ^, y y . (smp) twtf* tf^ai-H 

[0 0 3 8] DB20^tPI«(c, -K%t£=r—rfj\s 

[0 0 3 9] SMPf4^< 0^057*— ^ • *?<nwifc 
T-^-'i-v'riClOtOICBm, I C B CO i 

s. 

[0 0 40] - v^T'li, *image_copy_bit_ 

update_LSN' (ICBU_LSN) ^fitl5 7^- 
A-K;flUi8r£;h,5„ 10(077^(4 1 CBU_LS 
NA5iofc'(t&5« ICBU.LSNOlWtt, 

Vf-V'>a^i5, f^7-^ • i*KB8^-<5SMPF*i 

mvZZ>£ <tr-5bS„ r.n*sa*UV^H:, 

i c b ■tn*sa«(oa9»ff£jL»(OT ? — ^ • ^— ^ 

.^tT"Ct, DASDcDAffl7J. /<?77 ■ :7*— /W*W S 
MP^t^iSt WilCB^ 

**1-&Zkftmifrt£tttit±&e > t&\ 7-* • * 

ftf^T-H, I C B U_L S Ntf)fl]#jfig£\ f"— ^-<— ^ 

[0 0 4 1] ^T-TJ^T* - 3fcT— K&^HWfta — A* 
LSN (ICRF_LSN) ri58aig UT^6«> 

^*U4. Higr— 3tr— caia^^^tr 



(7) $#§8^6 - 3 3 2 7 7 8 
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— * - -i— ^^@fgi-5fca(>(c-eoXSf^:S3lff U^t4 
r d^^gUt'rWiJfc^i^L S Nt?&5, I CRF 

[0 0 4 2] 

7—* • -<—*tA ttaSJc&«K9. DB2 

10 <0£?t£^*TJ*te&&&&MPi\C*<DiZito<D ^-5 
• -<-*&m7u (DBCB) ^t5o 

[0 0 4 3] H£r h7 Vir-Wa y(ciot, ICBU 
_LS N^^Ty 7*-t-Sftff *r»*W»c-*-5fc* 
(C, f"— ^ - -<~^^^r—y^<Dt^\^, I CBU_L 

[0 0 4 4] TMStt, S^7t^f--e(73H^f^fEiei- 

20 14. MrMKg-f-Sn^- ua— Klc, ->^^A^<o 
msa^^Q-rSD^ - rv^^-^ (LSN) ^¥19 
£-C, ^LSN^pag e_LSN't^il57^ 

[0 0 4 5] ^Wimt. m-V> b y ff* VayfcL 
X^lfT^ix. I CB&V-ty J--ra<b#, UNDO-R 

[0 0 4 6] ^ • . 

TM S 14, ^-O^-^i-C^UfcSS^^Stif^irH^ 

30 ^-V • ?y^*lM*-h-*-5. ^ffi (S) 7-y^\±B 
tt5»«Mc£oTM8 3iv (X) yv^ttWmWi 

(077 v 7 — • =tf-^?TP^*(C. M^aot^ 

[0047] iBfew&mm 

f- (io KBa-raiEs&^^fm, 

tvCi^£M£f£Bfc£. o^miC£OICRF_LS 
[0 0 4 8] FCtCB3-r-5IE?ffe$II^F4, a ^^<D^F 

[0049] /<77; • 7*— a*, v^7i» * ptvtr^ 

50 *3j:t/Aai73«5«E^: 
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tlT^ST KU^pI^^±>^U <r>— UftXmZ* 

[0 0 5 0] i/*TM> • TJ^n^tfi, 37 x >^fa1fc 

^=itf— ^^abT— a»OE9h BBS. 1&tg£ 
^5^S, *5it/Bfl«I CRF_LSN«r^tf, 
[0 0 5 1] AthTJtt. ^-^icr^-tr^T-irt^oofi- 

[0 0 5 2] *-h7VfV'>3 ls&m*/XTM£*itt 

— ^ ■ ^-^TMS/<?77 • 7—MZAixt>ti2> a 
t^^-^iTMS/^77 • 7"— yMCAftfeixft 

[0 0 5 3] l*a4U^rteJfcy7K^*r»S6i:U-C** 
r©ff-ci±, (a) fcMftffc, (b) h7^tV*> 3 y 

tasf-^ -^-^Wr, jsio 6 (c) ftfmsg 

[0 0 5 4] T-*^7ia^ttftro««»«r^tr. 
[0 0 5 5] • fsI^Ffcf^Cx— ^ • ^t-*fL-C^^ 
ftffAMo«ftimSii5J:5(c-^5fca5)tc, >-*xA 

[0 0 5 6] ■ 7 s — * • ^as^^— ryut^/i 

*<D^y<$? SE^oT. DBCB^CDICB 

7t^-8-li. DBCBrtroiCBU_LSNIlt*CI:ts' 
[0 0 5 7 ] ■ ~(Dy^—f • ^CO^--<-CcOSM P 

^ ^^77 ■ yurttc»ii(c#SE-t-sj: 5(-i-s. 

fcfi* ^cixibcDSMP^s/ 77 • ^— /WCiSSfcabf-A 

[0 0 5 8] :WSM P 9 tti Ui, DBCB1 1 

<D I CBU_LSN7-<— /UKiS^rtg^ftT^IE (X* F 
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F....FF', 3;0>affi£#!S) £*ri-5HP»'J£JB:/Mc 

[0 0 5 9] • DBCBt^O I CBU_LSN«fi^, 
^l:X'FF....FF' *rfefi:*ffi) tc^^ 

i-s, 

[oo6o] • acfrsac^fcttffl-j-afcaojc, ga*^ 

*7^A . 7^n^[c^end_of_log<Z>L SN^r I CRF 
_LSN<tUTf£©U tOttff*a^t5 0 
[0 0 6 1 ] x"— * • -<-^^SMPl;o^r, 
10 T<oJ:5(c^WSS«:ff3o 

• SMPtX {Mm 7^ft5 0 

• SMPrt^t^tW I CBSrfcatUT, "1 ~<Ofit£r^ 
t5 I CB^r, *0 *tc y -ir 5/ I CCtt, StJtt 

• If -fey h^7Xiti--<X<D I CB^Sig-TS REDOX 
UNDOn^ - CcOSMP±{C^^iAtr 0 

I Ctli, £<Z>x-* * ^-S?4:f|:£-f3J&»«:*n5fcae> 

[0 0 6 2] I CRF_L SN<£>teas®&£ftfc&-C* 
IfL^SMPaJf-^ - -xf£i&an£*xfc*g\ ^ix 

[0 0 6 3] -e<7? J: b I C B i fCO^T. UT<D^ 

[0 0 6 4] if ICr-^-^-'^S 7:x 
30 ft5 0 

[0065] i#@cox— * • ^—v&r—p'C?- =3 
far- - ^r^/^icls^i-So 

[0 0 6 6] tSl^f-^ • -^£7 ^f^t 

So 

[0 0 6 7] FCfCO^tli l<7)SMPt*^-^H 

[0 0 6 8] ::ixfc<©ttfi£*:ffiOT&*WfcU ^oa 
Aifiyj (-^^T3*>, i[s]^Am77(¥aiL-Cl-<— ^£9 

« ^ ft f^OSiB 5 ^ 5 * 5 - ^ t> "C # S • 
[0 0 6 9] Sa«-r5Stif^lC(±£AT<^fc«>d5^*jxa 0 

■ ^end_of_log LSN^r^io 

• DBCBib'i U-^ v & ■ vf^CO I CBU_L SN 
7 K*r. ^end_of_log L S N^4IiwH^fi"5a 

• REDO_o n 1 y • Un — K^rfi&ffl L"C. -lE*^ 

[0 0 7 0] 7-^ya?h7VfWay«ro-// 
50 ><^^^-<^^ 4 o, MMCBU_LSN1^5©-C 
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tt&<, trU/M CBU_LSN£ffifH"£><E>asiEL^ 
iift-&5 0 rtu^ RED O/ UNDOo^ • L-n — 
Kr*fi^< , REDO_o n 1 ya^- l^n — K£{£/8 

[0 0 7 l] =f—$ --<-7^r^fH©SMPi:o 
[0 0 7 2} I CfCOi^T, -r^SMPfC^L-CtiJ^^ 

3 y^t5:it:iot, ^-coSfef^icio-c Co* 

K) y iry h^iXTt I CB^t5 (iCBittiS 
[0 0 7 3] &l£Wlft(DfeTB$kC (i-tet>%, -T-<X<D 

[0 0 7 4] :^5ft^TL,t^i3, LAi^oX 
[0 0 7 5] ^h^f^v'a^^ ^ 3/ 

[0 0 7 6] ^sd^^ff^t-t&^^fF^n^v^ 
^ii. -^^fcliJilS^fero— &#-C*£>S 0 ICR 
F_LSNtf>tSfi. jMfc^-^fc-r^-CSWLfcft-C 

[0 0 7 7 ] v^JEfri-fc h^Vif^ ><Dfc#> 

fc x xrCDy*—? • -i— v?lcS8-f i I CB^SMPt 

ttixtinc^^v^ (r^^tf^n citric) 3££r 

v^^p a g e_L S N£r I CBU_LSN 

[0 0 7 8] v-^V->3 VASft^yjrfe^/tttSSi 

[0 0 7 9] t 7 — ^ • ^-^X7yft5o 
[0 0 8 0] Sp«ge_LSNiiDBCBrt<OICB 
U_LSN (HStfhT) £9 

[00 8 1 ] rtO^— ^ • ^— LS 7*yft 

[0 0 8 2] |R^ttf^Amff«:»l«fLfci-Cefei- I CB 
U_LSNi4iX' FF.... FF'l:tj/ hSJlSO-C, ^ 
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[0 0 8 3] I CBaiyfc'ti/ h £ ixT 

h L, RED O o n 1 ya^' Un— K£ 

fiE^i-SKf^^a^-t-S. SMP±-CliS7y^LA»« 
'&£iXX^^^<DX~. t2&<^ ^SMP 

^&^5 7t*fCff^rL^>o *<^*S&> page.LS 
*3fctt*U:ffc*>fclo (fcix.fi, page_LSN>W 

[0 0 8 4] fcco^^fi, I CBfi-r-Cfcirs/ h£K 
[0 0 8 5] DBCBrtroi CB U L SNi 5 X' F 

<©HfcsMP&ttJKt>ttfSH-«r t*sas-*-5 1 

&l±, I CBU_LSNi5X' F F.... FF'OMIC, 
^-^-YCD^-^ftM^a y ^ (PCB) rtlCfir-CS 

PCB77^M CBiity h$^TV^v>i 
[0 0 8 6] SMPH»*l:RED0^^3-K 

S-X'h. SMPrt-C I CB<D&& Cl'fC) -fc3/h$H 

WCtl. P a g e_LSNtf&V)<D&$\lZX^X I C 
BU_LSNi9 tj^^v^lcir^ h$KX^^Stt-f A: 

40 X'feS (J^T#SS) . 

[0 0 8 7 ] SMP©7l/f^t5 ( 

[0 0 8 8] DPtH«U Milf$rn^L, DPWpa 

g e LSNi, S^iA^jxfcliA^^a^ • l/3-K 

CO L S NfCir -y ht5 9 
[0 0 8 9 ] DP$T7i/? L »fifc-*"5. 
[0 0 9 0] I C B U L S Ni 5 5b^CfiStC-fe y h £ tlfc 

^Mh^t5DB2^i*^TMS^t'ii, IC 
50 BU_L S N^fc*fefc;*oT^5^£^'>£-tr5:: 
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{00 9 1] I C B U L S N£:J3:7<iStC-fc s> h L7t 

[00 9 2] ICBU_LSN^d^SS 
H) K-Z? b1~2> 
[0 0 9 3] -i-v f ^?tio 

[0 0 9 4] ZV>&m<tX'n. ICBU_LSN^w: 
Xm^-Zv b Vft&X"<— ^AS7-^-fe^$n®^S^S 
WC, I C B U L S Ni s flr7<fS(c-fe h ^ifO^-S^ 

[0 0 9 5] ICB*-feyht5M« s fc5«^tt, I 
CB as-fey h$m CBty h«i^D^$ixfc«-Cs 

#rt?i-*D p(Z53e«t<od ^vsr*fT3 i ii s «-cifes 

(00 9 6] «U<W9fi&nfc^-i*tco^-Ctt* I 
CBFiSftc-fey h Cl*) 
[00 9 7] 9Mfe3m*0>B3 

1^9, *<o&&&&¥Wimz£'oX&TE£Mt I CB 
0>*<^si::eas&5c£*t<5o I CBCOfta^ a— 

fc^ (i-<cto*> % i*OICBi:t°-^ < 5'^ c t I ^'0' 

ICR F L S NcOiS) KMflfiifcSftSrilCfcSo 

[0 0 9 8] ftfiWS&afslfft 

&2£ftftsa> i CRF_LSNWtl3j»?>D^2E«:*&*5 

Tctd I I Ci^WflMH^f*— ^*s«^$*t)ta-CM*6$ 

[00 9 9] £0j 

V s , • -? y 7 - -<-v? (smp) , *>.J:tm#: 

cox— * * -i— is (D-<—i/ 1—4) ^^tfo fiESt- 

K»f^O$ij^irT\ DASD*WM£lg£fil*<Z>7 r — 
1 3 lea— Keri-5 0 a ? - k° ? • 

y<^, y b'&Bfoi-ZtzMz^ D-h'ttom»fLfctt 

[0 10 0] -c^^f^cD-Si^i: It, ^fc^— 
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J+lfUca — 77 * is * h<D\z 
i~€-T. page.LSNifilSHtli/ifc^. 

£t?DASDl£«£Bfc«-i&*ixfci:#. *Sr<D^- 
iS&JE&'StT o RED O/U N D O \s 3 — KcD<& 

S^To ft^t-. p a g e_LSN2JiO(C-tr 5 ' H$tl 
So PESf-, t^-C<73D^-i?l:Bat5 SMPrtW I C 
Bi50 tc-fe y ^5^^" • i??HD I CBU_L 

h y 

[0 10 1] E3A»fcm#£it5J:5K* '>^r A • 

e-jcss-rs&S'K'r tfliioT— # 
T^-r . 7^7*7 y fti*<o*t«bffi«sgak:EtgE$*t«. 

20 7!J^r^^iW-7*- 7^7*7 y*»<bDAS 
D e i£g B ^ <D * T - V s is & m X & Z> o 
[0 10 2] r ZXm4£&mi-Z>k. b~<D'& 

f— (FC) ^?SEofc^<D7r-i r ^A*ii:tJP->-X7 s ' 

C^TS<0^end_of_log-C&o ^©"C, I C B U_L S 
N^oiO 1 1 CRF_L SNA* 10 0 Ji-fe y K$ilTV>5 

OL S N^r^TT^a^ • h't^Z^tf^ t\c£ 

30 9, I CBU_LSN<Droffl*Efti-5^iSfe"CH«rS 
H5„ "t-^TPtj. ^y^.-:— 3LICBU_LS 
NiiS 10 0 ^rfEig Lt^Sn ^{fcB* 5 D ^B 110 

[0 10 3] ^r-C, 05^#RS-t-S<h, 77^^ 
FCiU 9 9 2^5^ 1 8 2 3^5 0^tC©5>^ "7 s " 
7* * 7-<7'7 y -7K^T0 0 1 tcS2tg£n7t, V^. 

hfc^-CDASD DO 0 1 ri^fc>n£^ 
7r AlCMt 5 DBMS @«Bimi^^^ 
40 £^&Zt\'teZo 

[0 10 4] (a) *S*r-J* ' ^^o^»5)077^A/ 

[0105] (b) 77^A'A(7)FC/<yi' , Ti'7$r, 
f-^fitTOOl^bDASD DO 0 2 (O^-fct 
-T) lea- K-f 5 0 

[0106] (c) V^^-A • *^n^^^FC<73g 
f77'T/.'AW^3h:'- (IIC) £SfesSU 

icctc-csSSf-rSo (©^ (c) co^icn, fc 

50 <D&X-7T'ffi'A<0 I I C355^^^<bixXV>^VO 
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[0107] ( d ) *-*USfttr W< y 2 T y ^X', 

y^ri • □ I C R F L SN= 1 0 0 tc&g&tf) 

U'P«ge_LSN<a/' l^3-KLSN5)§^ 
fl % D AS D DO 0 2iC&S7r-<> , VA(D-<— i/(D% 
0ft-Bfli-«a^- ^ = -K*affli-S (wOWCtt, I. 
CRF_LSN=10 0/i^END_LSN-CS)5) , 

[0 10 8] (d) IxOn^aEiOiajft^fei-fc 

W^t fSYSLGRNGj btZ£ frit ^<Dt j \s# h 

y (@*Ht-n n. -.y^- v^ssStkh-j-s 1 o 

0A»&1 10OLSN*:3tt, 77^AOxyhy* 

[0109] :;t% H6^usi o 5 

t, ig^ixfcx— * • -i— v? ^1 <fc-<-^3) 

• v^S I CBU_LSN= 1 0 0 iD^-'^liii: 
G*D-<— ^3 Op a g e__L S N = 0 ^HfOri^.f-^ 

[oiio] d-<— ^losffr-tt, 0 6 (C^-TiM 9 . 

^^Afr^T ^ I CBU_LSN= 1 0 Od** 7tx 
(DBCB) f^fdSaa^iX 

So — i? ICOpa ge LSNOIil CB U L S 

NiOOiH^SW", *-£><t#^£r;£j£t\ 

— i?l ^rlEfcri-SBirtc, SMPrt<J)ICBUtj/hL 
^fytUi7£<b^\ I CB 1 (D^Wt, SSSASa^ (L 
SN2 1 2) rttCffi»$JV5LSNttiaWi:t>, 07 (C 
**Lrt:J:5fcSMPJ:fc**£JxSo ftfc* D^iro 
it^A 1 A><bB 1 ic^jt^jx. LSN2 1 5KE»$*l, 
fco Clefts, m^WSEHtt, 08OH0r^n7tD^ 

— ^ 1 tC^£h,So 

[0 111] D^— i?3 03eSf"CttU D^-i/SWpa 
. g e_LSN0liI CB U_LS NlOOi'J t>/,he^ 
tor-, 09 75><bfc>a>S<fc 3f-, SMP^ICB3liD 
^3<03SfrffiK l ic-fe* b£ixSo riUcjg^T, 

0 1 OtCTF-TJ: D'*— i?3HffiA3*»fcC3lC3£ 
*r$iV r.tLA3LSN3 2 6(Cn^$iX7tLSN^D-< 

[oii2] ^itst, 

[0 113] 1 2fci^L@2 3 

01 1 KlBA^fc^x^^AO) I caS^StlT^So 0 
1 3(1. DBCBtSMPt-<tSI C»fE 

^77 • ^— vH*KSMP*3E*i£tfw£-CfcS 0 & 

(£, 0 1 4 fC^i-£ 3 IC, I C B U L S Ni s 1 6 

l£T'^rFFFF....FF 'KSMSftS. 
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fic^T. ICRF_LSNi\ ^end_of_log= 4 6 3lZ 
ir j/ FonSo [23 1 5 fc^i-^ ? fc N v^^a 

M, b^f, f-7'^ic^fiS, Jb'ic;icRF_ 

L SNX-M^f$nS 0 

[0 1 14] ftJC(gffllE<g«rt<OSMP«rXtf-rs^i: 

SMPt^yfUfc^ "l'-C&SICB 
10 &*0'\Z.\)-Zy h£tl, 01 7(^l7!:i?^UNDO 

[0115] i cus^ftfm, ^-<o I CBri><b* 
O'lciiiry h$rit, -.j/^-^-^ SMP^-y 

f-7*T0 0 2(C ; S?U 

— t/Jb^^^— -7tt, D-<— V 7 1 CO^TLtf5l^fC0TU 

^§^Lt, 02 i t^-ri I CliD-t- 

20 3 <D"r— zfT 0 0 2^con fcT— £rf£fi££-tf:S Q Sr^O 
©Paf-CH. I C B U_L S N^Bfl-^S^cnd.of.logfi*" 

El 2 2 J:C5g] 2 3 \'7^T^ y 5' ■ >Wc p age 
_LSN£g< 0 

[0 116] $e>fc, SU=@1 2fc^L®2 3£#f8L 
-C. 0 1 8 JC^-f J: b JC, f-7*T0 0 2(c^^$n7t 

5 t-^S t>«5i-t"S 0 0 16 KtjW" «fc 5 tc, fcS^^^S 
30 ^£TVZ^<—S<DiZ y b<D^<D~mt\^X, t^X^ 

U7td5or, D-<— '^1 ^<0$L£.m\£\* I CB 1 y 
ht5ci^5tfc5. :;x, D-<-^l^^ 

p a g e_L S N= 2 1 5 -C&S. rixJl, fl:7<«St--tr 
y hgtift I CBU_LSNJ:9M^K Lfc^o 
X\ 0 1 9i3iO : 0 2O^^i-J:7t-, ICBlHSM 

So 

40 [0 117] gg/irt-CfeS^, ICBU.LSNW 
tld^ 1 0 0 CQ-££T-5bo7t^S\ D-<— i^l <Dn%T\z£ 
o"C. I CB liJ'l'^irs' h^HSr tfcHttfcfc^ 

n-t-c^s 0 L7t^Jor, gfeiK^i ictt rcr^ 

^f5D^- ^1 tJw^So 
^Tt5i, lCRF_LSNtl5 0 4in*t< 
/jrSo ^ I C&\Z'7T'(/l'A&&totl&&&+ 504 
iOfcTCtVM CRF.LSN^fflLTt^S'^^i'T' 
- = tf — ^tg5nfC«t 9 , L S N 5 0 4CO|?if^ s ^^HS 
wtlC^So rixICiO, I C^F«1Kgr Uv^ft7^fi[* s 
50 Si^oOflif,'] I CBU_LSN£5:7<fiK-t-:s/ h 
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^r^^r I C^TL^t*, ICBU.LSNM 

I C B £rir v h~fi>1ti£>iz^ &>£i^fi I CBiif 
-C-ic-trzx hSftx^aa^'sa^SS^SfcatJte* 7r^ 
yt-rt <7>-<— *J?~*<D & t$> £ H £r X* S M P ^<0 T # -fe * 

{0 118] Z<DfflX'fc. D^—i?3te-£fc&l*£tlX 
LitiSo-C, ICBU_LSN«)lfU^a^ 
tefi5£2:£ixXW^\ D^-i/i £H&rb7t ^v-f 

^Vayft, -^COp a g e_LSN^JtgE^S7t*{- I 
C B U__L S N0>ft*ffl*ttfll UTto 
[0 119] I CBU - LSN©»fU^ft*il*-fei' 

I CBU_LSN(08rL^#Ja:*ft£-try h-TSB8l-% 

lMCBU_LSN^fflU Ujt^oX I CB fcTy h 

fc<* ^IfU^pa ge_LSN^ICBU_LSN 

tr h^^f-*^ i/a^Op age_LSN^ICBU 

~ ix^i 9 , I CcOfSflfc I CBU£ft*ffifc:-fc5' 
(0 12 0] ~G9*$#:?£Xf±, -i-v^S 7^ 

[0121] 1tti 1 0(0 I C B U_L S N-OfSAS58#*£ 
fiZ><r>-Q. ^<d£ p^iS^fi, =1 tr— • -try h + o-T^ 

[0 12 2] ^rX-0 2 4fcJ:U'0 2 5£#BH-5 4:, 

tf— £SEtgi-;5DASDAW&*gr LfcfcabK, 7r 
wO^, @ 1 Si^L^^A • TJ^a^d^o 

ftlliICRF_LSN=4 6 3-C*^5 0 
^ixfi N -rcoi: #-^nx-'n^— 7* ■ 7 4~?7 l J * 7 
^T001 tT0 0 2iCT — ft 7t^— 
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r <tfcg^^x* :7r^A£®3^5r 

So 

(oi23) :;t, §2 6 stg^— r 

n^iiLSN4 6 3i»&jlS$H, LSN4 9 0tSM 
Pfc, LSN5 0 4tD^-v?lC, 5 3 0t^y^- 

10 [0 12 4] ~C:X\ 02 8^^029 

t b 1 '<-V f ^^H^S^77'C// 

[0 12 5] D-<— fCO^Tfi, page__LSN 
(0) AS 1 CBU_LSN (5 19) i 0 fc/h^V^O 
X, ICB4liSMPtT'lfCty SMPUp 
age_LSN= 5 7 0f:n/$^ 0^-7 4118 4 
tCMtr^iXp a g e_L SN= 6 2 0 \ZU?*£i\Z Z t 

20 [0 12 6] D'*— tmco^Ttt, page_LSN 
(5 0 4) iMCBU_LSN (519) iH/hcf^ 
OX*, SMPttT^-tr*£*v<&as, I CB 1 iS-^XIci 

t^. Zfcf-> D^<— Vl asf£D 1 t£H$r£*V p a g e_ 
L S N= 6 3 0 l:n/$ix5 0 

[0127] i c^rists^*©^ smpc^ 

o7t3tf— • -fey h fiD^ — i? 1 ^5«t t^D^ — i? 4 <fc^ 

So 

[0128] «5W<o±e-e<0tot7>ifi:3Stt, pia^s^fs 

[0 12 9] 

SP^Xi^IE^^'<-^r-^-<-^^7'-7J-t'^ 

mi/*TJ±x-&ft^mtexm&£v^®£m&-t-z^t 

A5X^5 0 

[Sl] t¥5Sfi£W(Cj:5 a ? • ^TMSOgfeglSrfc 

[02] t^^^iCjlS, REDOfc'iC^UNDOtfia 

5 5/ h • S7^tV*>3 x^V^r-Ap^X-cO^Ole 
50 4i:^5:^t@t-«>5 fl 
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[S3] x-*-<— ^t^t/l^^^r-fA'i, $r^£ 
[04 ] T—f^—^cD&ffla- b-^[cajf&cp&t£ri 

« E £ s m P is J: t/ L s N ©MfcaW-B -C& 
S a 

[0 7] ^/£r-^ "<-^F7^fVi/gyw 
telEtSI* ft s M L S N<0^5^^t@t*& 

[0 8] SS^ftf*— * • >^<d h y^*r$ ->a >-co 
^IE£:8I* ft SM PiSXXf h S NO$J*/TtStfc 

[0 9] /£7-^ ■ h 7 ^f^ '> a ^ 

So 

[010] tfr*ftx — * • s<—i/^(D h 7 ^f"V -> 3 >- 
GOtelE <b ft * ft S M P 33 i XI L S N <Z>3M 0 T*£> 

So 

[011] 0 6fti^L0 1 0(C^U7t^H^^U7t^< 
[012] **M(cJ:«ia^sC«9ftfP(iBaiSi-5tt!ia 

[0i3] **M(=j;s*«^a^[*»ff(c8aii-*-a*fcsa 

[015] *«M(cJ:S*»SC«^»mcBa5gi-5tt«8 
[016] *«M(cJ:5««^SCa9»f^lcBaiSi-Stt!ft 

[017] *&wK£zwft^^&mc&&-F2>&im 

[018] *«WICJ;5i«#^W«s(cMjS-f-*#©. 

[019] *«wicj;5*»sca¥»m-§3ie^*sttte 
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10 



20 



30 



[02 0] *«Wc£Sl«#^M!if^ea«*5#a8 
is £ O^— v?<D3£ H 2r^-f0 "C £> 5 o 
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